CHAPTER 4

BEYOND THE BACCALAUREATE IN SCIENCE
AND ENGINEERING

Graduate Enrollment Across those in education were women (Syverson and Maguire

1995, p. 4-5).
the Board Graduate enrollment grew consistently but not

Graduate education constitutes a critical step in tisteadily across most fields and within most racial/ethnic
preparation of all scholars and professionals, includirgjoups between 1986 and 1993 (Syverson and Maguire
scientists and engineers. During this time of focusd®95, p. 31). In 1993, minorities were about 16 percent
study, choices become firmer and the broad knowledgé graduate enroliment in all fields (see figure 4-2).
gained at earlier levels deepens and often narrowidmost one-half of Asian graduate students with U.S.
Graduate education in the United States sets a wogitizenship or permanent visas were enrolled in science
standard. Not only is it highly regarded by students &nd engineering programs, compared with about one-
this country, but also the numbers of students frofaurth or less of black, Hispanic, or American Indian
abroad coming to study here—particularly in scieng@yaduate students (Syverson and Maguire 1995, p. 30).
and engineering fields—testify to its esteem worldwid&tudents of different racial/ethnic groups varied widely

Graduate school enrollmdntin this Nation in their choice of fields of study. Education is the most
increased in all disciplines by more than 22 percent durepular field for all U.S. graduate students except for
ing the 1980s (NSF 1994). Total full- and part-timésians (Syverson and Maguire 1995, p. 13).
graduate enrollment rose in all fields by an average of 2 Women registered gains over the last decade in both
percent per year between 1986 and 1993; the numbegtdduate enrollment and degrees, however, and under-
women increased faster than the number of men (see figpresented racial/ethnic minorities made limited
ure 4-1) (Syverson and Maguire 1995, p. 23). progress. Among minorities with U.S. citizenship,

The overall growth during those 7 years in graduatdacks were best represented, accounting for 42 percent
enrollment occurred in all fields reported; however, thef minority graduate enrollment. Hispanic enroliment
nonscience areas of engineering, business, and pubis slightly lower than Asian. More women than men
administration lost students between 1992 and 196®m underrepresented minorities were enrolled in grad-
(Syverson and Maguire 1995, p. 27). uate school; nearly twice as many black women attend-

In addition, student composition in all disciplinesd as black men (Syverson and Maguire 1995, p. 11).
became more diverse. Enough more women enrolled
that, by the middle of the 1980s, they were a majorit Figure 4-1.
among graduate students (NSF 1994, p. 61). Mo Trends in graduate enroliment, 1986-1993
women than men were studying in all fields in 199:
except engineering, business, and the biological ar ~ %:200.000 —
physical sciences (Syverson and Maguire 1995, p. ¢
Business and education enroll the largest number
graduate students, accounting for 14 and 20 percent
1993 enrollment, respectively. That year, 62 percent «
the students in business were men, and 73 percent
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1 Unless otherwise noted, data come from National Science Foundation
(NSF) universe surveys, including all higher education institutions offering

graduate programs. NSF makes imputations for nonresponse. 200,000 1
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2 The Council of Graduate Schools (in 1995, Peter D. Syverson and Moira J.
Maguire) annually summarizes data gathered on a survey it sends with the
Graduate Record Examinations Board to the some 650 graduate schools that Total Men Women
have membership in the council or its regional associations. About 600 reply.

The responding institutions enroll about 75 percent of the Nation’s master’s

candidates and more than 90 percent of the doctoral students (citizens and for-SoURCE: Syverson and Maguire 1995, p. 25.

eign students alike) (personal communication, Syverson, October 24, 1995).
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4-1-4-3, which report only oprimary sources of main-

Figure 4-2. . tenance (not combinations). When listing such sources,
E:ﬂcfgégge of graduate students, by race/ethnicity: fe\y recipients cited institutional assistantships. Students
of both sexes, from all races and ethnicities, U.S. citi-

1% 5% zens or not—77 percent of those with disabilities, 69

7%

percent of those without, 75 percent of U.S. citizens, and
71 percent of graduates from all citizenship groups—
support their doctoral studies through other sources. The
exception is students in the physical sciences, slightly
more than half of whom are primarily supported by their
work for their institutions.

About the same percentage of men and women
studying for their doctorates supported themselves pri-
marily through teaching assistantships (12 percent and
11 percent, respectively). These percentages were slight-
OAmerican Indian O Asian EBlack B Hispanic IWhite| ly hl_gher for dOCtOra! reC'PlentS_ in science and engi-
neering than for recipients in all fields: 12 percent of the
17,647 men and 13 percent of the 7,537 women. A
greater percentage of men than women received most of
SOURCE: Syverson and Maguire 1995, p. 10. their funding through research assistantships, both in
science and engineering and in other fields. (See appen-

i dix table 4-1.) Students earning nonscience and engi-
Progress in baccalaureate enroliment has been sloWering doctorates (37 percent of those awarded) were

er in science and engineering fields for women, blachiss likely to be supported primarily by research assist-
Hispanics, and American Indians than in graduate studyishins” (about 4 percent) than those in science and
overall. All these groups except American Indiangnqineering (28 percent of the men and 20 percent of the
earned more science and engineering doctoral degreeg ineny. At the high end, almost 39 percent of all engi-

1993 than in 1986; Asians increased their degree earniihring doctorates and 37 percent of the physical sci-

by 97 percent compared to the 18 percent more doCi@fces doctorates were primarily supported by research
ates awarded to all U.S. citizens and permanent regigistantships.

dents. (See appendix table 4-26.) Graduate students With i ctora| students’ reliance on teaching and research

disabilities enrolled in science and engineering Prysgistantships varied according to their citizenship,

grams (though not in engineering itself) at a rate Similaf oj5|/ethnic, and disability status. (See appendix tables
to their proportion in the post baccalaureate populationy ang 4-3.) In all fields, students with disabilities

4%

83%

NOTE: Data are for U.S. citizens and permanent residents only.

as a whole. (See appendix table 4-4.) received financial and need-based aid about as often as
did others. (See appendix table 4-4.) Just over a tenth of
Graduate Students: recipients of U.S. doctorates awarded in science and
_ engineering are supported mainly from teaching assist-
Some Characteristics antships—the low is 3 percent (agriculture) and the
high, 31 percent (mathematical and computer sciences).
Financing Graduate School Some racial/ethnic groups of U.S. citizens receiving

_ _ _ . science and engineering doctorates were more likely

Financial support during graduate school is oftefhan others to cite assistantships as their major support
crucial. Study for graduate degrees can be expensiippendix table 4-2). Eleven percent of whites received
and few students and/or their families can foot the bil §aching assistantships, compared to 10 percent of
on their own. Although this report breaks out some sefmerican Indians, 9 percent of Hispanics, 8 percent of
arate data for master's degrees, only in engineering &&ians, and 6 percent of blacks. Research assistantships,
master's degrees sometimes termtakrving in the which can be an important aspect of science and engi-
sciences mostly as way stations to the doctorate.  neering training, were cited as primary support by 32

Students receiving U.S. doctorates support therercent of Asians, 23 percent of whites, 17 percent of
selves and their studies through teaching and reseamgpanics, 15 percent of American Indians, and 9
assistantships, through “other” sources of support, apdrcent of blacks earning doctorates in those fields.
through funds of “unknown” origin. See appendix tables Doctorate recipients with disabilities from all
citizenship groups were less likely to have received
3 1n 1994, of 1,494 accredited engineering programs in over 300institutior@-,ssiStantShipS of either sort than students without dis-
1,463 were accredited at the bachelor's (“basic”) level and 31 at the mastegbilities. In all fields, recipients with disabilities report-

o o e e o i 1o Engineering, 1994, - 47 smaller percentages of teaching (9 percent compared
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with 12 percent) and research assistantships (13 perasstded a median 10.5 years to move from their bac-
compared with 19 percent) than other students. The diilaureates to their terminal degrees. These figures were
ferences were similar in science and engineering fieltdss for the science and engineering fields (9.1 years) and
with regard to both kinds of assistantships. Within speiore for all other fields (15.7 years). Although the medi-

cific science and engineering fields, however, the pictuem time between bachelor’s and doctorates for women
was less consistent: students with disabilities reportegs more than for men (12.2 compared to 9.9 years for
higher percentages of research assistantships in phgdiiterminal degrees and 17.0 compared to 14.2 years for
cal, mathematical and computer sciences, biology, andnscience and engineering fields), both sexes finished
the social sciences than other students; they did similtreir science and engineering degrees in about 9 years.
ly well in teaching assistantships in physical science abactoral recipients with disabilities took longer to com-

engineering. (See appendix table 4-3.) plete their degrees than others. (See appendix table 4-32.)
Students in all fields were registered for a median

Graduate Students’ Attendance Patterns: 7.1 years between baccalaureate and doctoral degrees.

Eull- or Part-Time? Although the median time was less in science and engi-

neering, some variation by field occurs. Students earned

Largely because of the high cost of graduate schogler doctorates faster in chemistry than any other sci-
many students choose to, or have no alternative but {3,.a angd engineering field, spending just under 6 years

attend part time. Because of what Seymour and Hunne,rstudy after their bachelor's. Women, spending just

(in press) call the “disadvantage of time,” the 4 percegiqr 5/, years, were quicker than men, who took slight-

of graduate students who have disabilities are less ”kﬁél/yfewer than 6

to attend graduate school full time and are more likely to

attend several institutions than other students. (See b40X study of doctoral graduates from nine of the University of California
on page 32, Chapter 3, and appendix table 4'4-) AIthOUg&ﬁpuse& between 19980 and 1988 bears out these p)a/mems and adds
students with disabilities were slightly more likely toanalysis by racial/ethnic groups (Nerad 1991). Among its findings:

attend part time than others, they chose all fields at about {—iaving dependents lengthened the time for completion of the doc-
orate.
the same rate a_s _other stud'ents. )  Having fellowships, loans, or assistantships shortened dramatically
It is unsurprising that different kinds of doctorates the time necessary. . I
. . . . * Relying on one’s own resources increased completion time by 2.7
take different kinds of students different amounts of time  years for Asians, 2.8 years for whites, and 2.4 years for underrepre-

to earn. (See appendix table 4-5.) Students from all fields sented minorities.

Pluses and Minuses for Women Graduate Students in Physics

In 1993, graduate and undergraduate physics studer@aduate and undergraduate physics studezpsrt-
provided information on the educational environmened that only about one-third of the students said their
of physics departments nationwide (Curtin et aldepartments encouraged self-confidence, and U.S.
1995)> In addition, physics professionals conductedvomen rated them lowest in this area.

site visits to find ways to improve the climate for

women in physics departments (Dresselhaus et al. * Although over 60 percent of U.S. men reported
1995)¢ This project found “that the existing climate  collegial relationships with their advisors, just

for women in physics departments adversely impacts  OVer hallf of U.S. fem?lfes and male fofreligrrllers
their progress in attaining satisfactory career (&nd only 39 percent of foreign women) felt they

goals,...identified a number of factors that create a were treated as colleagues.

: » About 8 of 10 U.S. physics graduate students
poor climate, ...[and] suggested ways to address them .14 go into the fieldpaéain; fgewer foreign stu-

and remove them” (p. 20). Among the problems is  gents would do so—6 of 10 women and 7 of 10
women’s serious underrepresentation on physics fac- men.

ulties. (See text table 4-1.) + Females are more likely than men to belong to
study groups. (Curtin et al. 1995).

» Only about one third of the students said their

5 The American Physical Society and the American Association of departments encouraged self-confidence, and

Physics Teachers, in collaboration with the American Institute of U.S. women rated them lowest in this area
Physics, sent a questionnaire to 1,955 graduate students in physics. The = ’

sample drew from all women studying physics at the postbaccalaureate
level (2,042 of them, foreign) and 2 of 11 men. The response rate was
60 percent (Curtin et al. 1995).

® Representatives of the American Physical Society and the American 7 \nyergraduates were also surveyed, but the researchers found that the
Association of Physics Teachers visited 15 campuses (10 of the visits gglts might be unreliable because of problems with the sample frame
were funded by the NSF) (Dresselhaus et al. 1995). and the questionnaire instrument.
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Pluses and Minuses for Women Graduate Students in Physics (continued)

Text table 4-1.
Academic rank by gender in PhD-granting physics departments, 1985 aand 1994b

Women Men
N Percent Percent of N Percent
at rank total at rank at rank
1985
FUll ProfeSSOr.....ccovieiee e 44 33 2 2,832 63
ASSOCIate ProfeSSOr .......cvviiiveeesiiiereee e 23 17 3 793 18
ASSIStant ProfeSSOor.........ccoovvveeeiiieeiiiee e 33 25 7 467 10
Other ranks........c.oooveiiiiiiiiieei e 33 25 7 420 9
TOAI e 133 100 3 4,512 100
1904
FUll profeSSOr.......ccuvveieeeiiie e 72 31 3 2,695 60
ASSOCIate ProfeSSOr ........uevieiiiiiiiieeeeiiiiiee e 60 26 7 757 17
ASSIStant ProfeSSOor.........ccoviueeeiiiieiiiee e 60 26 10 532 12
Other ranks........c.ooveiiiiiiiiieei e 37 16 7 533 12
TOAI . 229 100 5 4,517 100

a Data from the 161 PhD-granting physics departments 1982—-1983 through 1986—-1987.
b Data from 175 of the 183 PhD-granting physics departments 1993—-1994.

SOURCE: Dresselhaus et al. 1995, p. 3.

Citizenship Issues The percentage of women in these combined fields

U.S. universities occupy a position of world Ieaderr—]as grown steadily though slowly over the past few

L . ] . -~ years, from just over 32 percent in 1988 to 36 percent in
ship in science and engineering doctoral educatliﬁg

. X : . .1993. (See figure 4-3.) In science fields (excluding engi-
awarding degrees to a diverse racial/ethnic group of ci eering), 44 percent of the graduate students in 1993

zens and foreign students. In 1992, whites constitut re women, up from 40 percent in 1988. (See figure

only 21 percent of the doctoral recipients who were nolj-5 y ajthough women's representation also improved in
U.S. citizens on temporary visas, whereas they were ﬁg

percen o the U.S. cilizens (NSF 1094, pp. 78795, LreR e B0 o0 8 o e ominate
Noncitizens make up about 21 percent of the science

engineering graduate students and 33 percent of chology (70 percent) and several subfields in the

. . ial and biological sciences. (See figure 4-4.
engineers. (See appendix table 4-13.) They earned 42y e doir?g graduate wo(rk in sgcience a)nd engi-
percent of the doctorates in science and engineering S.récé

. X X . ring were only slightly more likely to attend part
61 percent of those in engineering). (See appendix ta £se thgan men, ngarlygclo)éing the gagevident in 1p982,

4-1 a}nd 4-2.) Data on race/ethnicity for science and en llhen 63 percent of women, compared to 66 percent of
neering graduate students are available only for U.S. Qi * itended full time. Under a third of all students in

izens, and—sometimes—foreign students on permaneiifance went part time in 1993, compared to over a third
visas; data on gender are available for all students. in engineering. Sixty-six percent of women and 71 per-
women cent of men attended their science graduate classes on a
full-time basis. (See appendix table 4-9.) These percent-
ages have changed very little over the last 10 years. In
Enrollment 1982, 62 percent of the female graduate engineering stu-
Of the total of 438,052 graduate students enrolled @§¢nts and 60 percent of the men were enrolled full time.
science and engineering fields in 1993, 157,493 wel@ee NSF 1994, p. 63.) The few graduate students study-
women. (See appendix tables 4-6 to 4-8.) ing astronomy were most likely to be enrolled full time.

8 Discussions of racial/ethnic groups here as elsewhere in this report are
limited to data on U.S. citizens, with the exception of doctoral statistics. The
latter sometimes include foreign nationals on permanent or temporary visas.
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Foreign Graduate Students: Figure 4-4. , e
Percentage of science and engineering graduate
StayerS and Leavers students, by field and sex: Fall 1993
Of foreign students who graduated with science or
engineering doctorates in 1984, fewer than half
remained in the United States in 199Finn et al. Science and

1995). About 41-42 percent of students on tempo- engineering total |
rary visas (48-49 percent of those on all visas)
were still working in the United States 8 years
after earning their doctorates. The study also found
that “stay rates” varied by

Sciences, total

« field—engineering had the most stayers and Physical sciences
social and life sciences the most leavers. i, i

 country of origin—many students from India, and ocean sciences
the People’s Republic of China, and Iran Mathematical sciences
stayed, and many from Korea, Japan, and _
Brazil, left. Computer sciences

Agricultural sciences
They found no significant variation by

* salary or

* prestige of departments where students earned Psychology
doctorates.

Biological sciences

Social sciences

9 The study used social security numbers to match doctoral graduates L

from abroad with U.S. earnings. If the Social Security Administration did Engineering, total
not find evidence of an individual's having earned at least $5,000 in

employment covered by social security, the researchers classified him or

her as a “leaver.” They made adjustments, however, to take into account

individuals working in jobs not covered by social security. Aerospace engineering

Agricultural engineering
Biomedical engineering
Chemical engineering
Civil engineering

Figure 4-3. Electrical engineering
Women as a percentage of science and engineering
graduate students, by broad area of study:

Fall 1988 and 1993

Engineering science
Industrial engineering

Mechanical engineering

45 - Metal/materials
40 4 engineering
35 A Nuclear engineering
30 - _ _ o
g o5 Engineering, other
e
9o 20 A
15 | | | | | | |

] ]
I I I I I I I I I I 1
0O 10 20 30 40 50 60 70 80 90 100

Percent

Science and Sciences, 1988

eng;r:;erlng, total Engineering, EwWomen HMen

total

See appendix table 4-8. See appendix tables 4-7 and 4-8.
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Choice of Field
Figure 4-5.

In 1993, female graduate students were considt Minority graduate students in science and
ably more likely to be enrolled in fields other than sc = engineering, by race/ethnicity: Fall 1988-1993
ence and engineering than were men (Syverson ¢
Maguire 1995, p. 4). Women were the majority in a 25,000
other fields except business—ranging from 77 percent Asian

the health fields to 55 percent in the humanities and ai % 20,000 e
Women's representation in science and engineeri 3 |  ___.----
varied greatly by field. (See appendix tables 4-6 t0 4-¢ < 15000 f=======" Black "
In psychology, more than two-thirds of the graduate st g __/’_- - =
dents in 1993 were women. Women were also in tl E 10000 {—=====—="" Hispanic
P4

majority in biometry/epidemiology, genetics, nutrition
and several social science fields. By contrast, only : 5,000
percent of the graduate students in physics were wom [ ___ "~ T _ _ _ __ ____]
Among the engineering fields, the highest propo O s 1o 1oo0  1ool 102 1oos
tion of female graduate students in 1993 was in biome
ical engineering, over one-fourth. This field was fol NortE: us. citizens only
lowed by chemical and civil engineering, each with
female enrollment of about 20 percent; meta
lurgical/materials engineering and industrial enginee
ing/management science each enrolled about 19 percéiftoice of Field
women. At the other extreme, under 10 percent of the
graduate students in the mechanical and aerospace ep
neering fields were women.

See appendix table 4-12.

. The field choices of graduate students vary consid-
pdbly by gender and among racial/ethnic groups. For
example, 37 percent of Asian science and engineering
graduate students were enrolled in engineering fields,
Where They Study compared with 22 percent of whites, 20 percent of

Fifteen of the 20 universities enrolling the mosklispanics, 16 percent of American Indians, and 15 per-
women graduate students in science and engineering it of blacks. (See figure 4-6.) _ _
1993 were large state research institutions. The The 3,759 Asians enrolled in electrical engineer-
University of Minnesota (all campuses) enrolled th#ig—almost 11 percent of all graduate students in this
most women (2,000), followed by the University ofield—largely accounted for the heavy concentration of
Wisconsin (all campuses) (1,777). The private institésians in engineering.
tion enrolling the most women was George Washington Conversely, 37 percent of all black graduate students
University (Washington, D.C.) (1,567). (See appendiR science and engineering were in social science fields,

table 4-11.) compared with 30 percent of American Indians and 30
percent of Hispanics, but only 12 percent of Asians.

Minorities Similarly, only 6 percent of the Asian students (and 2
percent of noncitizens) were studying psychology,

Enrollment whereas psychology students represented 17 percent to

22 percent of the total number of science and engineer-

Of the 332,525 U.S. citizens enrolled in graduaigy graduate students from all other racial/ethnic groups
science and engineering programs in 1993 (both full anc? g groups.

part time), 31,945, or 10 percent, were underrepresented
minorities0 For blacks, the increase in graduate scivhere They Study
ence and engineering enroliment from 1988 to 1993 was T growing numbeté of members of minority

from 4 to 5 percent; for Hispanics the increase was O /e thnic groups are differentially distributed around
3 to 4 percent; and American Indians remained un . .
country. Over 80 percent of blacks lived in metro-

half a percentage point. Asians increased from 5 to 7. :
percent over those years. In 1993, whites and Asiapglitan aréas in 1990 (U.S. Department of Commerce
made up 85 percent of the total enroliment. (See appe93¢), whereas nearly 9 of 10 Hispanics were concen-

dix table 4-12 and figure 4-5.) trated in 10 states, mostly in the South and West (U.S.

11 The 1990 census counted nearly 30 million blacks, an increase of about 4
10 Better reporting of race/ethnicity, evidenced by declines in the numbers million (1 percent) from 1980. The Hispanic population grew by 53 percent
students of “unknown race/ethnicity,” could account for significant portion:during those years. Both the numbers of Asians and Pacific Islanders and
of the increase among underrepresented minorities. These increases rtheir percentage among groups in the U.S. population nearly doubled during
therefore, reflect improvements in statistical quality rather than actuithat decade (from 3.7 to 7.3 million) (U.S. Department of Commerce 1993b,
change. 1993c, 1993d, 1993e).
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Figure 4-6.
Percentage distribution of graduate students in science and engineering, by race/ethnicity: Fall 1993

Science

Engineering

M Black non-Hispanic O Asian/Pacific Islander M Black non-Hispanic O Asian/Pacific Islander
O Hispanic B White non-Hispanic O Hispanic B White non-Hispanic
O other or unknown O other or unknown

NOTE: U.S. citizens only.

See appendix table 4-13.

Department of Commerce 1993e). Asians and Paciccounted for 15 percent of all black graduate students
Islanders also live mainly in the West (U.S. Departmeiit science and engineering fields, a proportion that has
of Commerce 1993b, 1993e); so do American Indiangmained fairly steady for a decade. o
more than half of whom live in six states (Oklahoma, The 25 historically black colleges and universities
California, Arizona, New Mexico, Alaska, and offering science and engineering graduate programs (4

Washington) (U.S. Department of Commerce 1993 ercent of the 615 institutions offering master’s in sci-
Graduate students are also regionally concentratcg@(:e and engineering) in 1989 awarded one in five such

Minorities—including Asians—mad th jegrees earned_by bl_acks. Only four historically black_
viinorities—inciuding Asians—made Up more than OnE'@olleges and universities award doctoral degrees in sci-
fifth of _total _grqdu_ate_ science a_nd engineering enroll,ce"and engineering (Trent and Hill 1994, p. 77).

ment in Mississippi, California, the District of

Columbia, Georgia, and Louisiana. (See appendix tabldsspanics

4-14-4-17 and NSF 1994, pp. 295-298.) Such students gayen of the 50 universities that enrolled the most

are enrolled in just over 80 percent of the institutioqs,is'oaniC graduate students were members of the
offering graduate programs, 539 out of 665. The top Hispanic Association of Colleges and Universities.
institutions enrolled 15 percent of all minority graduat@bout a fifth of all Hispanic graduate students in science
science and engineering students; the top 20 enrolledadl engineering fields attended member institutions in
percent. (See NSF 1994, p. 69.) both 1988 and 1993. Thirty-nine of the 50 institutions
enrolling large numbers of Hispanic graduate students
were located in the South, West, and Southeast, or in
large urban centers such as New York or Los Angeles,
In 1993, three historically black colleges and unmwhere many Hispanics live. The 10 institutions with the
versities were among the 10 institutions with the largelsighest Hispanic enrollment accounted for 22 percent of
proportions of black science and engineering graduatk Hispanic graduate students in science and engineer-
students. (See appendix table 4-15 and text table 44Rg in the United States. Puerto Rican colleges and uni-
The 10 institutions with the highest black enrolimentersities enrolled 13 percent of all Hispanic graduate

Blacks
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Text table 4-2.
The top 10 universities enrolling Asian, black, Hispanic,
and American Indian graduate students in science and engineering: 1993

Number of
Academic institution graduate

students
Asian
SAN JOSE SEAE UNIVEISILY ...iiiiiiiie ittt ie ettt ettt e e e e abb et e e e e e e bb et e e e s ek be e e e e e e nnbseeeeeaannbaeaeesaannnneeaean 730
University of Southern California............... 656
University of California—Los Angeles......... 619
University of Houston 577
Sy =T a1 (o]0 I Y =T £ 1Y PP 501
University of California—BerkeIRY ............ooi ittt e e ettt e e e e et ee e e e s enbeeeeeeaaaa 423
California State University—LoNg BEACK .............ooiiiiiiiiiii et e e e s 366
POIYIECHNIC UNIVEISITY ....eeei ittt ettt e ettt e oo ekttt e e e ek bttt e e e e e aabeee e e e e nbbeeeeeeannneeaeeeann 359
University of Illinois at Urbana—ChampPaign.............ueeieiiiiiiieee ettt e e e st bee e e e s eneeeeaeeanes 340
Massachusetts Institute of TECNNOIOGY ..........ceiiiiiiiiiiii et e e e e eeeeae 329
Black
[ (00T 100 B 1AV =] | PP PP PP PPPPPPT 444
(1 g1 Tor=To [ IRS] = UL =T U 1)V =T 1P P PP 351
ClArk ALIANTA UNIVEISILY .....eeeiiiiiiiiee ettt e ettt e e e e sttt e e e e akbe e e e e e e s bae e e e a2 ek nee e e e e e nnese e e e e e annbaeeeesaannnneeaens 275
Georgia Institute of Technology, all CAMPUSES .........uueiiii i e e e s ainneeee s 258
University of Michigan, all CaMPUSES ...........uiiiiiiiiiiiee ettt e e e e st e e e e et b e e e e e s aannnneeeeaanns 237
JACKSON STAIE UNIVEISILY.......eeeiiiiiiei et ettt e e e ettt e e e e a bttt e e a4 at b et e e e e ek aee e e e e e e nbbe e e e e e aanbneeeeeaansnnes 217
N =T 0T L0 L TAY7=T 7Y TSP 214
Long Island University, all CAMPUSES ........ieiiuiiiiiiiieeiiieeeitiee e itiee sttt e staeeeanbeeesseee s saseeeanbeeesnteessnneeeanseeeans 197
George Washington UNIVEISILY ........oeiiueee ittt aitteeesiiee et e s eteeeesttee e sttt e s asseeessbeeeanbeeeanseaessseeeansneesnnneeesnneeas 194
University of Maryland at College Park ............cooiuieiiiiieiiiie e iiie ettt s e e sibeeesbbee s saneesanbeeena 186
Hispanic
University of Puerto RICO—RIO PIi€Aras CAMPUS.........ccuuiiiiiiiiiiieiiiiiesitiee s sieeesteeessiaeessiseeeanbeeesanteessaneessnbeeesas 1,093
University of PUErto RICO—MaYagUEZ CAMPUS ........eeiiueteiuteetittieeaieeestaeessiseeeasteeessaeesamseeessteeesassesssseessnseeesns 345
Florida INterNational UNIVEISITY .........iuuiiiiiiieiitie ittt ettt ettt st e e ba e e asb e e sabee e s ebseeeasbeeesabteeanbneeeanbeeenns 248
University of California-BerKEIBY .............coiiiuuiiiiiiiiiiiiee ettt e et e e e e e e e e e e st ta e e e e e s atbaeeeesansbaeeaaeaanns 198
University of SOUtErn CalifOrNia............coiiiiiiiie it e e e e et e e e e et e e e e e sabaeeeeaastbaeeaesaassaeeeaeaanns 189
Texas A&M UNIVErsSity, @ll CAMPUSES ........uuiiiiiiiiiiiiees ittt ee e e et e e e e st e e e e s atbeeeeeeaaasaaeaeeasasaeeeeesastsaseaesanssnees 183
Center for Advanced Studies on Puerto Rico and Caribbean 178
University of New Mexico, all campuses 172
University of Texas at Austin...................... 168
UNIVersity Of TEXAS @t El PASO .......cc.uviiiiiiiiiiiiie ettt e e e ettt e e e e et e e e e e e saabaeeeeesentbeeeeeaansbaneaaeaanes 166
American Indian
University of Oklahoma, all campuses ...... 45
Northern Arizona University.............c......... 33
Northeastern State University.................... 26
University of Colorado, @ll CAMPUSES .....cciiiiiiiieiiiiiiiee et e ettt e e e et e e e e aaba e e e e e e sataeeaeesantbaeaeesansbaaeaaenanes 25
Oklahoma State University, all campuses 25
[ F= LRV V(o L1 =Y ] PRSPPI 23
Cornell UnIVErSity, @ll CAMPUSES ......ciiuiiiiie ettt ee e ieite e e e e sttt e e e e s sabeeeeeeaaataeeeaeaasbaeeaeeaastseaaeeasnsbaeaeeesanssaeeaean 22
L0 1AV 1A o N 0 - SRR 21
University of MiNNESOta, All CAMPUSES .........uuiiiiiiiiiiiee ettt e e e ettt e e e e et e e e e sabb e e e e e asataeeaeaastaaeeeesanssaeeeaeaanns 20
UNIVersity Of WaShiNGLON .........eiiiiiiiiie et e et e e e ettt e e e e e sbb e e e e e asanbaeeeeeanatsaeaeesanbaneaeeannns 18

See appendix tables 4-14 to 4-17.
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students in science and engineering fields. (S =
appendix table 4-16.) In 1992, Puerto Rico had the hig Figure 4-7.. .
est percentage of U.S. citizen minority graduate g.eg'ije.ﬁ aspirations of graduate students reporting
enrolled in science and engineering, 91 percent, virtui 'sabilities
ly all Hispanic (NSF 1994, pp. 295-2986).

American Indians

American Indians tended to concentrate their grad
ate study in science and engineering in the Southwest,
a fifth attended the 10 institutions with the highes
American Indian enroliment. More American Indian:
enroll in graduate programs in California, the state havii
the second largest population of American Indians in tl
Nation, than in any other state. (See appendix table 4-1

Graduate students
reporting disabilities

Graduate students
not reporting disabilities

Asians

Some 13,000 Asians enrolled at the 50 universitit —t—t—t—t—t—t—t—1
having the most Asian graduate students in 1993. 0 10 20 30 40 50 60 70 80 90 100
comparison, about 15,400 underrepresented minoriti Percent of students
attended the top 50 (in terms of concentrated enrc
ment) institutions for their respective groups. Seven M Masters degree I First professional degree
the top 10 universities, enrolling 3,872 of the top 10 M Doctoral degree
4,900 Asian graduate students, were in the weste
United States, where their population is concentrate
(See appendix table 4-14.)

SOURCE: Henderson 19953, p. 3.

similar degree aspirations to others (see figure 4-7), and
Students With Disabilities students with and without disabilities gravitated toward
usd[nilar fields—the three most popular were education,

Four percent of postbaccalaureate students (incl . . :
ing those planning master’s, doctoral, and first-profe ocial behavior, and business/management. (See appen

h ; S X table 4-18.)

sional degrees) in 1993 reported a disability (HendersoR & , il

1995a, 1895b)?3 Proportioﬁately, they are t)J/n(derrepre- _ Like undergraduates with disabilities, graduates
sented compared with their 20 percent presence in { ith disabilities were more likely to be veterans than

. er students (Henderson 1995b, p. 7). And, because
U.S. population. (See chapter 1.) Most graduate stude > L : o
with disabilities attended universities designed to sen Cidence of disability increases with age—persons over

4 . A without disabilities are in a minority group (Davies
all studentd4 Graduate students with disabilities ha 992, analyzing Kraus and Stoddard 1989)—students

with disabilities at all postsecondary levels were more

12 Through a special agreement between the Puerto Rican Planning Bolikely to be older than others.

designated by the governor as liaison to the Census Bureau, the U.S. Census i i ilitiac__|i

has not asked a question about race in Puerto Rico since 1950 (personal com- G_raduate StUd_emS with dlsabl|!tIQS like all SUC.h
munication, Lourdes Nieves Flaim, Census Bureau, October, 1995). THdmericans—benefited from dramatic improvements in
1990 Census, however, asked whether respondents could speak Spanish. iati i P indivi i
English (and, if English, with how much ease or difficulty). Ninety-eight per—a?_glgls'[.l\./.e te.ChnOIOQy' The _S|tuat|0n for |nd|v_|duals \.A{Ith
cent of respondents said they could speak Spanish; 51 percent said tekgabilities in the 1990s, in contrast to their condition
didn’t speak English (U.S. Department of Commerce, Bureau of the Cen ; i .

1993a). Thus, Hispanic students in Puerto Rico are part of the majoﬁ@;“y two decades ago, Is Vas“y Improved'

ethnic culture.

Then, precollege education was open to some
13 Henderson's analysis is based on data from the U.S. Department of i ; iliti i
Education, National Center for Education Statistics, National Postsecondary students with disabilities bl_Jt C_er_tamly not all. At
Student Aid Study, 1992-1993. Respondents to this telephone survey, which the postsecondary level, individual professors
did not provide telecommunications devices and therefore might underreport ini ; i
data for individuals who are deaf or hard-of-hearing, were undergraduate, and administrators W_ere sometimes suppqrtlve,
graduate, and first-professional students. Among the questions probing but there were no national or campus policies to
demographic and enroliment characteristics was one inquiring if respondents i ; i
had a “functional limitation, disability, or handicap.” Each survey participant mak_e programs aCCG_SSIb|e. Science and engl
answering affirmatively then faced a set of six separate questions about par- Neering programs, with strong components of
ticular disabilities. The National Center for Education Statistics weights
responses to produce national estimates for the student population. See
appendix A Technical Notes for more information.

dents in several of its graduate programs, which also admit other students; the
California State University at Northridge also serves this special population
14 Most universities and colleges strive to support individuals with disabiliwithin its regular curriculums. Undergraduates who are deaf and hard-of-
ties through special campus programs and offices. Gallaudet Universikearing, however, can choose to enroll in a number of postsecondary institu-
(Washington, D.C.) enrolls large numbers of deaf and hard-of-hearing sttions designed to serve them. (See chapter 3.)
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laboratory and field work, presented countless women’s numbers had improved to 36 percent of the
barriers...(Stern and Summers 1995). master's and 30 percent of the doctorates; these figures
were substantially different from 1966, when women
In addition, professional scientific conferences angarned 13 percent of science and engineering master’s
museums were often inaccessible, and “science emplolegrees and 8 percent of such doctorates. When gradu-
ment was possible but often limited” (p. vi). Assistivaate degrees in all fields are counted, however, although
technology was often both ineffective and underpublinen earned fewer than half the master’s, they earned 62
cized. By now stereotypes about the limitations of pepercent of the doctorates (contrast 1966, when men took
sons with disabilities in science ought to disappear in tBé percent of the master’s and 88 percent of the doctor-
face of “closer investigation” that confirms “that pursuittes). (See appendix table 4-19.)
of intellectual interests can surpass any limitation of Participation varies across racial/ethnic groups as
physical or sensory function” (Stern and Summers 1996¢ll as by degree level. Over the last decade, however,
p. vi). However, this is still not the case. increases occurred in total degree awards across all dis-
ciplines to members of all groups. In 1966, women
. ) earned 47,588 master's degrees (34 percent of those
Outcomes: MaSterS’_ Docf[orates, awarded) and 2,086 doctorates (12 percent). By 1993,
and Postdoctorates in Science those numbers had climbed to 201,220 (54 percent) and

and Engineering 15,108 (38 percent).

Degrees marking the formal outcomes of graduate
education are important credentials for those pursuifgaster's Degrees
science and engineering careers. Data on these outcomes
provide benchmarks for measuring the progress of pop-
ulation groups in increasing their representation. Women
Graduate education has expanded significantly dur-
ing the past 25 years. The overall trends in degree Women earned over half of the 370,973 master's
awards document the pattern of growth: for about XiEgrees awarded in all fields in 1993. (See appendix
years, from approximately the mid-1960s until the midables 4-20 and 4-22.) They first received a majority of
1970s, growth was sustained and rapid. From that po#it master’s degrees in 1981, earning more than half the
forward, increases occurred, but they were slower, limigonscience and engineering degrees since 1975 (NSF
ed to certain discipline areas, or marked by interim ped994, p. 74). (See appendix table 4-19.) In science and
ods of decline. engineering fields, both the number of women earning
One hundred and sixty-four percent more mastergaster’'s degrees and their percentage of the total have
degrees were awarded in 1993 than 1966; the percenttigen steadily, increasing in the last 10 years to 30,971
of doctorates went up by 121 percent during those yedi36 percent of degrees awarded). In contrast, the number
The number of master’'s degrees awarded in science afidscience and engineering degree awards to men
engineering fields rose more slowly than others—by 110ached a high in 1977, then bottomed out in 1981; in
percent—whereas doctoral awards increased at ab®8f0, the number climbed above the 1977 level and has
the same rate in both these broad fields and all disepntinued upward since then.
plines. Women’s master’s awards varied by field. In the sci-
Periods of expansion generally offer environmengnce fields excluding engineering, women steadily
in which barriers may fall or ease. Although change hétcreased their share. By 1993, women accounted for 46
in fact occurred, during the last 25 years, the magnitudeercent of science master’s degrees, up from 39 percent
of increases for underrepresented groups are strikinglylecade earlier. Among the science fields, women were
different and in many instances do not approach theost heavily represented in psychology, earning almost
level of growth overall. The variety of factors influenc/2 percent of the master’'s degrees in 1993, up from 61
ing the outcomes for different groups makes generalizzercent in 1983; biological/agricultural sciences (46 per-
tions difficult. cent in 1993, 38 percent in 1983); and social sciences
The proportion of women earning graduate scien¢glmost 47 percent in 1993). Men were most overrepre-
and engineering degrees has increased substantig@nted in earth, atmospheric, and ocean sciences (72
although it lags behind their presence in other fields, frercent of the degrees) and the physical sciences (70
which women earn more degrees than men at both geycent).
master's and doctoral levels (60 percent of master's Women continued to be seriously underrepresented
degrees and 52 percent of doctorates). Generaynong engineering master's degrees. Their percentage
women have increased their earning of science and ergfimaster’s degrees overall did increase, however, from
neering graduate degrees, while men’s substantfapercent in 1983 to 15 percent in 1993. (See figures 4-
majority of such degrees has declined slightly. In 1998,and 4-9.)
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Figure 4-8.

Master’s degrees awarded in science and engineering
(S&E) fields and in non-S&E fields, by sex: 1983-1993
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See appendix table 4-20.

Figure 4-9.

Percentage of master’s degrees awarded to women,

by field: 1993

Total, all fields

Science and
engineering total

Total sciences
Physical sciences
Mathematical sciences
Computer sciences
Biological sciences
Agricultural sciences
Social sciences
Psychology

Engineering total

All other fields

See appendix table 4-20.

Minorities

In 1993, U.S. citizens and permanent reside
earned 81 percent of their master's degrees in fiel
other than science and engineering. Members of under
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Figure 4-10.

Master’s degrees awarded to minorities in science
and engineering fields, by race/ethnicity:
1985-1993 (selected years)
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NOTE: U.S. citizens and permanent residents only.

See appendix table 4-21.

awarded in those fields). This was an increase for both
groups, both in absolute numbers and proportions of the
total: blacks, Hispanics, and American Indians together
earned 7 percent in 1985, and Asians, about 6 percent.
(See figure 4-10.)

Despite uneven growth during the last decade, some
science and engineering disciplines granted substantial-
ly higher numbers of master's degrees. Different
racial/ethnic groups gained at different rates—Asians
earned 48 percent more master's degrees than in 1985;
blacks, 47 percent; Hispanics, 38 percent; American
Indians, 11 percent; and whites, 9 percent. (See appen-
dix table 4-21.)

Asians

Asian predominance among master’s degree holders
in engineering was more marked than in the combined
fields. In 1985, Asians earned 11 percent of such
degrees, compared with 5 percent for underrepresented
minorities. In 1993, Asians held 13 percent, compared
with 7 percent for blacks, Hispanics, and American
Indians.

The science and engineering field with the largest
number of awards at the master's degree level for all
racial/ethnic groups except for Asians was social sci-
ence; they earned only 3 percent of those degrees.

nfisians earned the highest proportion of all degrees in

mputer science (18 percent), followed by engineering
percent). (See appendix table 4-22.)
" The gains were especially striking in computer sci-

represented minority groups earned 4,899 science afitte, in which Asians’ proportion of all such degrees
engineering master's degrees in 1993; Asians, 4,84@nt up from 12 percent in 1985 to 18 percent in 1993,
(each making up about 8 percent of the total mastega 80 percent increase.
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Blacks .
Figure 4-11.

Numbers of science and engineering master’ Doctoral degrees awarded in science and
degrees awarded to blacks continued to climb sin¢ engineering fields and in non-S&E fields, by sex:
1989, growing by 47 percent between 1985 and 199 1983-1993
with the greatest increases occurring in recent years. 20,000
1993, blacks earned 18,897 master's degrees in
fields, just over 6 percent of the total, a proportion thz S&E Men
has remained relatively stable over the past 8 years. T 15,000
biggest gains were in mathematical science (84 percel
and computer science and engineering (71 percent
each field).

10,000

Number of degrees

Hispanics 5000 Do T T oo &
. . . ' N S&E Women
The overall growth trend for Hispanics earning mas Non-S&E Women

ter's degrees in science and engineering was similar
that for blacks, and second only to Asians. Hispanic
earned 2,092 science and engineering master’s degrt
in 1993, 4 percent of the total, up 578 from 1985, whe
they held 3 percent of the total. In 1993, Hispanic:
earned over 11,000 master’s degrees in all fields, aimdstfields other than science and engineering, women
4 percent of the total. earned 52 percent of the doctorates awarded in 1993, up
from 46 percent in 1983. The number of doctoral
_ _ degrees in science and engineering awarded to women
American Indians increased from 4,624 (4,500 science and 124 engineer-
The few American Indians earning masterdd) in 1983 to 7,537 in 1993 (7,016 and 521)—63 per-
degrees—1,344 in 1993, considerably less than 1 p&fnt more degrees in 1993. (See figure 4-11.)
cent of total degrees awarded—makes comparisons and !mportant differences marked trends in science and
generalizations difficult. Only 253 American Indiangngineering fields. Although the number of women
earned master's degrees in science and engineerin@ning doctorates in engineering remained small, it was

1993; this figure was up slightly from 228 in 1985.  over four times their total in 1983 and in terms of per-
centages of all engineering degrees awarded, was nearly

double the 1992 percentage. (See appendix table 4-23
Doctorates and text table 4-3.)

Of the nearly 40,000 doctorates awarded in the [N 1993, women earned the highest percentage of
United States in 1993, about two-thirds went to U.S. cigloctorates in psychology (61 percent), the only broad
izens and students on permanent visas, an increase fesignce field in which women received a majority of the
the over 25,000 awarded in 1983. Students from ott&@ctorates. Psychology was followed by biological sci-
nations and those of unknown citizenship status earrfdces (40 percent of all awards went to women) and the
over 11,000 doctoral degrees that year. The percent8§éial sciences (37 percent). (See figure 4-12.) Men, on
of students from abroad was higher in science and enigie other hand, earned the highest percentage of doctor-
neering than their presence in the general population@@s in engineering (91 percent), computer sciences (84
those receiving doctorates. Of the more than 25,000 d&&/cent), physical sciences (79 percent), earth sciences
torates awarded here in 1993 in science and engineeriff§ Percent), and mathematical sciences (77 percent).
58 percent went to citizens and permanent residents. WWomen earned more doctoral degrees in all science
Over 60 percent of doctorates in engineering went and engineering fields in 1993 than 1983. Although their
students from other nations and those of unknown citi=
zenship status. Underrepresented U.S. minorities earneffXt table 4-3.

8 percent of the total doctorates awarded to U.S. citj-Percentage of women doctorates in science and
zens, up from about 6 percent of the total in 1983. (Seé&ndineering, 1983 and 1993
appendix tables 4-26 and 4-27.)

0

19831984 1985 1986 1987 1988 1989 1990 1991 1992 1993
See appendix table 4-23.

1983 1993

Women
) . ) Science and engineering............. 25 30
Women in all citizenship groups earned 15,108 of Science fields ..........cccoovveereeenens 29 36
the 39,754 doctorates awarded in all fields in 1993, 38Engineering .................ccccocc.e.... 4 9

percent of the total. (See appendix tables 4-23 and 4-24.)
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Figure 4-12.

Percentage of doctorates awarded to women,

by field: 1993

Total all fields

Science and
engineering total
Sciences total

Physical sciences

Earth, atmospheric,
and ocean sciences

Mathematical
sciences

Computer sciences
Agricultural sciences
Biological sciences
Psychology

Social sciences

Engineering total
Aerospace engineering
Chemical engineering
Civil engineering
Electrical engineering
Industrial engineering
Materials engineering
Mechanical engineering

Other engineering

All other fields

See appendix table 4-24.

numbers remained small in several science fields in

1993, they earned almost four times as many doctorates
in computer science, almost twice as many in mathemat-
ics, and more than twice as many in the physical sciences
as 10 years earlier. Men earned fewer degrees in agricul-
ture and in psychology in 1993 than 1983.

Where They Study

Women received the majority of doctorates awarded
in science fields at two California universities—the
California School of Professional Psychology and the
United States International University. In no institution

The Rites and Wrongs of Passage:

Critical Transitions for Female PhD
Students in the Sciences

Henry Etzkowitz, Carol Kemelgor, and
Joseph Alonzo have identified several “critical
transitions” in the graduate experience in sci-
ence and engineering where PhD students are
“propelled forward, pushed out, or dropped
down to a lower level” (1995). When success-
fully negotiated, these “ceremonies”™—

e taking the qualifying examination

» finding a research advisor

e arriving at a dissertation topic

» bringing work to the closure that earns

the degree

—constitute theites of passage to a doctor-
ate. When too challenging, they turn into
wrongsthat can (and often do) impede progress.
According to findings by Etzkowitz and his col-
leagues, many women science and engineering
doctoral candidates find these initiations to be
barriers.

Rites and Wrongsfollows up earlier
researckP in which Etzkowitz and his col-
leagues interviewed 155 women doctoral candi-
dates from a nationwide sample of science and
engineering departments that included two that
had graduated the most women; two that had
graduated the fewest; and two that had shown
the greatest improvement in increasing awards
to women (1975-1990). IRites and Wrongs,
the researchers found that, “These academically
superior women, who had typically been at the
top of their undergraduate classes, were shocked
upon entering graduate school to find them-
selves marginalized and isolated.”

15 Etzkowitz, Kemelgor, Neuschatz, and Uzzi (1994) and Etzkowitz,
Kemelgor, Neuschatz, Uzzi, and Alonzo (1994).
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The Rites and Wrongs of Passage: Critical Transitions for Female PhD

Students in the Sciences

Although the “blind” grading of qualifying examsments and, in the most severely negative academic
can lead to a welcome gender-neutral situationpvironments, among themselves.”

“women tend to internalize difficulties and resort to

self blame in contrast to men...” Female studenfonclude Etzkowitz and his colleagues,

often find it hard to establish the camaraderie with N » . ;

advisors so valuable to males and—uwithout this col- Critical transitions for women in science are
legiality—can fail to collect the advisor's vital invi- ~ NOt yet “rites of passage” into a welcoming
tations to and introductions at conferences that place COmmunity; transition points are often
his/her “social capital...like a mantle around the stu- fraught with peril for female scientific
dent” And, if these “issues of isolation, lack of careers. As women ascend the educational
direction, contacts, and conflict around...life choic- adder, they increasingly find support at the

es continue to dominate, the student may withdraw €arly stages, only later to encounter the exer-
before earning her degree.” cise of arbitrary authority or simple inatten-

tion to women'’s needs.

For many of the women with science and engineer-

ing doctorates tracked by Etzkowitz and his cofn other barriers women face in science and
leagues to postdegree placements and interviewetgineering, see Etzkowitz and Kemelgor, with
“the overwhelming [graduate school] experience...Neuschatz, Uzzi, Mulkey, Seymour, and Alonzo
that of isolation and disconnection in their deparfin press).

did they earn the majority of degrees in engineering, U.S. citizens and permanent residents earned well
earning none in 11 of the universities awarding womeaver 16,000 doctorates in science and engineering fields
the most science and engineering doctorates and a higi993, 14 percent more than they had earned a decade
of 28 at Stanford University (14 percent of degrees coearlier. Of this number, 16 percent were earned by
ferred). (See appendix table 4-25.) minorities (6 percent by blacks, Hispanics, and
American Indians). (See figure 4-14.) Asians increased
Minorities their percentage substantially in scien_ce and engineering
as well as other fields. (See appendix tables 4-26 and
Since 1983, minorities—both Asian and other—4-27.)
increased the numbers of doctorates they earned and
their percentage of the total degrees awarded. (See figians
ure 4-13.) As was the case with master’s degrees, whites . . .
and Asians together accounted for most of the increase BEWeen 1983 and 1993, Asians increased their rep-
in numbers of science and engineering doctorates. 'frpentation in doctorates in all fields, earning 891
terms of proportional increase of groups of individua@c9r€es in 1993, over 3 percent of the total to U.S. citl-
earning such doctorates, however, whites gained thgnS- Their number among doctorates awarded in sci-
smallest percentage—8 percent—compared to 106 pgp_ce and engineering also increased, to 713 in 1993—5
cent for Asians, 91 percent for Hispanics, 43 percent fBFCENt of such doctorates awarded to citizens and
American Indians, and 38 percent for blacks. For all €rmanent residents.
the underrepresented minorities, the numbers of science
and engineering doctorate recipients in 1993 were v cks
small: fewer than 600 went to Hispanics, fewer than 500 In 1993, although the proportion of doctorates
to blacks, and fewer than 50 to American Indiangarned by black U.S. citizens in all fields remained at the
Numbers of doctorates awarded to all groups increasedighly 4 percent they held in 1983, they earned 184
between 1983 and 1993. (See appendix table 4-26.) more degrees. Their 2 percent proportion of science and
Foreign nationals with permanent visas increaseghgineering doctorates also remained steady over the
both their numbers of earned doctorates and their pdecade; however, they earned 77 more degrees in 1993
portion of the total awards over the decade. In sciengean 1983. The most popular science and engineering
and engineering fields, they recorded the largest jumpfield by far for black U.S. citizens and permanent resi-
733 more doctorates than 1983—a percentage rise frdents at the doctorate level was psychology, which
6 to 10 percent of the doctorates awarded to U.S. ciliecounted for almost one-third of all of the science and
zens and permanent residents. engineering doctorates awarded. (See figure 4-15.)
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Figure 4-13.
Doctorates awarded to minorities in science and
engineering fields, by race/ethnicity: 1983-1993

Figure 4-14.
Percentage of U.S. citizen science and engineering
doctorate recipients, by race/ethnicity: 1993
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NOTE: U.S. citizens and permanent residents only.

See appendix table 4-26.

Hispanics

O Asian O Hispanic O Other and unknown

See appendix table 4-26.

remained relatively small. In science and engineering,

In 1993, Hispanics earned 834 doctorates in drispanics earned 446 of the doctorates to U.S. citizens

fields, just over 3 percent of the doctorates earned by %1993, 3 percent of the total. In this area they also
U.S. citizens. They increased both their total doctoratéreased both their numbers—up from 239—and their
and percentage from 1983 (539 and 2 percedoportion—up from 2 percent in 1983. The most popu-
respectively). lar science and engineering field at the doctorate level

The number of science and engineering doctoratg Hispanics was psychology, the field chosen by 27
earned by Hispanics increased by 87 percent over @rcent of Hispanics earning science and engineering
decade, though, as in the case of blacks, the numbeestorates.

Figure 4-15.
Science and engineering doctorate recipients, by field and race/ethnicity: 1993
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See appendix table 4-27.
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American Indians or not responding rose from 23 percent in 1988 to 40
. . ercent in 1993. (See NSF 1994, p. 84, and appendix
. In 19|?f3 I(()jnly4%19f,?hmer|_can Indians edarneq doc.tc’%‘ble 4-30.) This choice may reflect the growing number
ates in all fields (43 of them in science and engineeringy i jiviquals claiming learning and health-related dis-

in both cases, well under 1 percent of the total. The MQgfijities as well as those unable or unwilling to define
popular field was psychology (37 percent of all scienGgieir gisability within the other categories offered.
and engineering doctorates). The race/ethnicity of U.S. citizens with disabilities
holding doctorates in science and engineering parallels
Where They Study that of all who hold such degrees, with one exception.
Although doctoral education in the United States isians earned 5 percent of all U.S. citizens’ doctorates
a national resource, operating to some extent in a natiém-science and engineering. (See appendix table 4-26.)
al market, awards of science and engineering doctorafdwy constitute only 3 percent of the persons with dis-
to U.S. citizens show regional variations by race/ethnigbilities earning doctorates in science and engineering.
ity. Asians earned 44 percent of the doctorates to minofBee appendix table 4-31.)
ties who are U.S. citizens (and 5 percent of all doctor- Earning a doctorate generally takes longer for stu-
ates to U.S. citizens). In only one case did more than t@ents with disabilities than for those without. AImost
American Indians earn degrees from the same institutibalf of all graduate students with disabilities in 1993
in 1993; in contrast, more than 120 Asians earned d@pent more than 10 years completing their science and
torates at three large California universities combineéingineering doctorates; only a third of all graduate stu-
Hispanics, who earned 3 percent of the science and erdgints in those fields spent as long. (See figure 4-16, box
neering doctorates awarded in 1993 to U.S. citizeri§tudents With Disabilities Studying Science,
were also concentrated in California at the University &fngineering, and Mathematics: The Time Disadvant-
California (Berkeley and Los Angeles campuses); nirgge” on page 32, chapter 3.) For variations on time from
or more of them also graduated from the University dfaccalaureate to doctorate by sex and field, see appendix
Puerto Rico-Rio Piedras Campus, the University d¢éble 4-5.
Miami (Florida), two Texas universities, and Ohio State
University. (See appendix table 4-28.) All these institl=0stdoctorates

tions except Ohio State are located in areas where many postdoctorates offer individuals interim opportuni-

Hispanics live. ties to continue their careers while searching for perma-
. . iy nent appointments in academia or industry. Postdoctoral
Students With Disabilities positions in science and engineering fields, which have

Individuals reporting disabilities earned only 329ncreased in number since the mid-1980save histor-
science and engineering doctorates in 1993, just oveic@lly been more prevalent in scientific fields such as
percent of the 25,184 total such degrees awarded. Tplogical sciences than in engineering. Recent years
hundred-and-eighty-four of those degrees were in s&@ve seen more postdoctoral students in other fields.
ence fields; 45 in engineering. Sixty-two percent of the Since 1988, men have been appointed to more post-
science doctorates awarded to persons reporting disafff€toral positions in all science and engineering fields
ities were fairly evenly distributed across three fields-Ia@n have women; however, the proportion of science
the biological and social sciences and psychology. (S¥d engineering postdoctorates awarded to women
appendix table 4-29.) Small as the numbers are, thggged from 25 percent in 1988 to 28 percent in 1993.
represent an 18 percent increase over the 280 sciefe@® appendix table 4-33.) Asians holding doctoral

and engineering doctorate earners with disabilities seff€9'€es are more likely to enter postdoctoral training
reporting the year before (NSF 1994, p. §8) positions than blacks, Hispanics, or American Indians

Persons with disabilities are more likely than othdomith and Tang 1994, p. 107). Although postdoctoral

doctorate earners to take their degrees in psychology {iﬂpomtments have continued to increase steadily, the

percent compared to 14 percent) and in the social SGi9eSt proportionate gain between 1988 and 1993

ences (20 percent compared to 14 percent) and less Iggcurred among the few women postdoctorates in
nthropology, where their proportion went from 34 per-

ly to take doctorates in engineering (14 percent corit ;

pared to 23 percent). cent of the appointments to 56 percéft.
The trend of respondents to report “other” o-

“unknown” when requested to identify their disabilities

continued upward Those reporting “other” disabilitie‘” Data on postdoctorates are collected neither by racial/ethnic group nor by
) "disability status.

18 1991-1993 data from the American Anthropological Association report

that women faculty in that field make up 35 percent of full professors, 31 per-
16 Changes in the willingness of respondents to identify themselves as h cent of associates, and 31 percent of assistants (Givens and Jablonski 1995).
ing a disability may also account for some of this increase over timThjs distribution among ranks is more uniform than that shown among the
(See chapter 3.) full-time ranked science and engineering faculty on appendix table 5-27.
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Figure 4-16.
Time between bachelor’s and doctoral degrees, by
disability status: 1993
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See appendix table 4-32.
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